Selective vulnerability of hippocampal CA3 neurones after microinfusion of paraquat into the rat substantia nigra or into the ventral tegmental area.
The neuropathological effects of various doses of paraquat, a widely used herbicide, given directly into different areas of the rat brain, were studied. Paraquat, microinfused into the pars compacta of the substantia nigra (3.2, 16, 32 and 160 nmol), i.e. concentrations of 3.2 to 160 mmol l-1 applied at 1 microliter min-1 for 1 min, produced dose-dependent neuropathological lesions culminating in neuronal necrosis. A particular feature of paraquat neurotoxicity after its microinfusion into the substantia nigra (3.2 mmol per 1 at 1 microliter per min for 1 min) or into the ventral tegmental area (1.6 mmol per 1 at 1 microliter per min for 1 min), but not into other areas of the brain, was a selective vulnerability of hippocampal CA3 neurones consisting initially of a significant decrease of dendritic spines and later in neuronal degeneration and cell loss. No damage occurred after microinfusion of paraquat into other areas of the brain near or distant from the infusion sites. In addition, similar neuropathological alterations occurred in other non-dopaminergic areas, such as the locus coeruleus and some raphe nuclei after direct microinfusion of paraquat into these sites. In conclusion, the above neuropathological findings show that paraquat possesses marked neurotoxicity which, despite its chemical similarity to MPTP, is not selective for dopaminergic neurones.